three genes. For both of these combined datasets, third codon positions were removed from 142 the gnd and atpD sequences because of saturation of nucleotide substitutions (see Table S1 ). 143 Phylogenetic analyses were performed on the individual data sets of the three genes and the 144 two combined data sets, respectively, using MP, ML and Bayesian Markov Chain Monte uniform prior probabilities, and were estimated during the analyses. For each data set, one 169 cold and three heated MCMC chains were run for one million generations, with trees sampled 170 every 100 generations, and starting from a random tree. MCMC runs were repeated four times 171 to test whether the chains provided valid samples from the posterior probability distribution. 172 The first 2500 trees (25%) for each data set were discarded as burn-in, and the remaining trees 173 were used to construct Bayesian consensus trees. An examination of the log likelihood scores 174 and the average standard deviation of split frequencies (less than 0.01) among parallel chains 175 suggested that the burn-in periods were long enough for chains to become stationary.
177
Aphid phylogeny 178 We used newest published higher level aphid phylogenies to examine whether congruence 179 exists between aphid and Buchnera phylogenies. The cospeciation hypothesis was originally 180 proposed based on a morphology-based aphid phylogeny including four aphid lineages, which Figure S2 ).
195
This newest molecular phylogeny was also used to compare with the Buchnera phylogeny in 196 order to examine more clearly the phylogenetic relationships between aphids and Buchnera. ) and AU test (Shimodaira, 2002) . corresponding host but not every host has to have a corresponding parasite, we deleted as well 215 as merged some terminals from the Buchnera trees to fit the simplified morphology-and molecular-based aphid tree, respectively. For example, there is a clade of Phloeomyzinae in 217 Buchnera gnd tree, but not in simplified molecular-based aphid tree. Therefore, we deleted 218 this clade and remained other merged clade as they were.
219
TreeMap analyses using both exact search and heuristic search were implemented to find 220 optimal reconstructions. Randomization test with 1000 randomly generated endosymbiont 221 trees using Markovian model was run to test the hypothesis that observed number of 222 cospeciation events differed significantly from random expectation.
223
TreeMap analysis may underestimate host switching in certain cases (Page, 1994 Table 1 . 267 The atpD sequences were unambiguously aligned. For the quality of phylogenetic analyses, Table 3 . (Table S2 ). However, monophyly of Aiceoninae, Greenideinae, Cavariella salicicola, grouped with Pterocommatinae in most of 16S rDNA analyses.
306
Comparing to the gnd gene, the 16S rDNA phylogenies were with lower resolution for the 307 deepest nodes. For atpD, striking lack of phylogenetic structures for taxa levels higher than 308 species was observed, with comb topology, and some species even can not formed a 309 representative monophyletic group. Therefore, we will keep this gene to increase the effective 310 phylogenetic information but will not separately discuss any phylogenetic inferences for this 311 Buchnera gene. Similarly, the p-value of six Jane analyses were greater than 0.05 (Table S4 ). The analysis Table S4 . B1and B2 by the AU test, which the result was significant (p<0.01) (Table S6) . The inferred Buchnera and morphology-based aphid trees differ mainly in two main points. was placed within the E + T lineage. In a phylogeny proposed by Wojciechowski (1992) , 414 based on the short gut and the presence of the triommatidium in the first instar larvae, 415 Mindarinae was placed as a sister taxon to a group including subfamilies Anoeciinae, Eriosomatinae, Hormaphidinae and Thelaxinae. 417 The position of Lachninae in the aphid phylogeny has been a bone of contention. Although reconstructions, duplications, host switches and sorting events may also indicate that aphids 429 and Buchnera have no strictly parallel evolution relationship at higher taxonomic levels, even 430 with some cospeciation events. Moreover, a few specimens changing among these Buchnera 431 topologies also didn't affect the results of these analyses. Because the majority of the 432 reconstructions were not found to be significant, the patterns and associations of Buchnera Not all the living aphid species contain Buchnera, some species of the tribe Cerataphidini lack 492 Buchnera, and some species produce dwarf males and/or sterile female soldiers may also lack 493 Buchnera (Baumann et al., 1995) . As some loss events were found in TreeMap and Jane, it 494 can be inferred that some representative Buchnera may go extinct in the ancient time and 495 different sorting among hosts, which could affect the phylogentic relationships between 496 Buchnera and aphid hosts. 497 In the present study, a prevalent but potentially deficient hypothesis that aphids and their 
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